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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a preparation process of a 
polyester which 

easily yields a polymer having a high degree of polymerization with a 
little 

amount of catalyst without employing any high-boiling solvents or 
dehydration 

operations such as depressurization, etc. 

SOLUTION: In the presence of a distannoxane catalyst of the 
formula (wherein 

Rl, R2, R3 and R4 are identical to or different from each other and 
are each an 

alkyl group; and X and Y are identical to or different from each 
other and are 

each an isothiocyanate group, halogen atom, hydroxy group, alkoxy 
group or 

acyloxy group) , a diol is polycondensed with a dicarboxylic acid to 
obtain a 

corresponding polyester . Here, the amount of diol used is about from 
1. 0 to 
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1.2 0 mol against 1 mol dicarboxylic acid. The polymer generated 
through 

polymerization is isolated through precipitation or re-precipitation 
in an 

alcohol such as methanol . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The following type (1) 
[Formula 1] 

R 1 R 3 
I I 
X-Sn-O-Sn-V (1) 



(-- the inside of a formula, and Rl, R2, R3 and R4 are the same or it differs, an alkyl group is shown 
and X and Y are the same -- or it differs and an isothiocyanate radical, a halogen atom, a hydroxy group, 
an alkoxy group, or an acyloxy radical is shown --) -- the manufacturing method of the polyester which ' 
obtains the polyester which is made to carry out the polycondensation of diol and the dicarboxylic acid, 
and corresponds under existence of the distannoxane catalyst expressed. 

[Claim 2] The manufacturing method of the polyester according to claim 1 an isothiocyanate radical and 
whose Y butyl and X are a hydroxy group, an alkoxy group, or an acyloxy radical in a formula (1) for 
Rl,R2,R3,andR4. 

[Claim 3] The manufacturing method of the polyester according to claim 1 which is made to carry out 
the polycondensation of non-aromatic series diol and the non-aromatic series dicarboxylic acid, and 
obtains aliphatic series polyester. 

[Claim 4] The manufacturing method of the polyester according to claim 1 which uses LOO- 1.20 mols of 
diols to one mol of dicarboxylic acid. 

[Claim 5] The manufacturing method of the polyester according to claim 1 which makes polyester 
generate by the melting polymerization. 

[Claim 6] The manufacturing method of the polyester according to claim 1 which isolates the polymer 
generated by the polymerization according to the precipitate and reprecipitation by alcohol. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing method of polyester, especially the 

method of manufacturing aliphatic series polyester efficiently industrially. 

[0002] 

[Description of the Prior Art] The aromatic series system polyester represented by polyethylene 
terephthalate is broadly used as engineering plastics, such as current, a container, and a film, textile 
materials. Since recycle and decomposition are easy, it is tended on the other hand, for it to be used as a 
suture also about aliphatic series polyester, and also for it to have biodegradability to the problem of a 
plastic waste in recent years, and to expand the application every year. 

[0003] Generally the approach of carrying out the polycondensation of a diol component and the 
dicarboxylic acid component as a manufacturing method of polyester by making metallic compounds, 
such as proton acid, such as a sulfuric acid, and a titanium alkoxide, into a catalyst is performed. 
However, since the equilibrium constant of a polyesterification reaction is one to about ten, it needs to 
make it shift a balance to a product side, removing the water to generate as much as possible to obtain 
the polymer of the amount of macromolecules. The need for this dehydration actuation is the factor 
which makes composition of high-polymer polyester difficult. 

[0004] Such a problem is solved and there are a synthesis method by the microorganism, a 
polymerization method in the inside of a polar high-boiling point solvent, etc. as a synthesis method of 
the polyester applied industrially. However, it is difficult to remove a microorganism and to obtain a 
pure polymer in addition to extensive composition being difficult, in composition by the microorganism. 
Moreover, by the polymerization method using a high-boiling point solvent, the residual of the solvent 
to the inside of a polyester product poses a problem. And especially in aliphatic series polyester, since 
hydrolysis tends to take place compared with aromatic polyester, removal of the water of a 
polymerization system poses a big problem, and many troubles when advancing industrialization, such 
as increase of plant-and-equipment investment for it and complicated-izing of a polymerization process, 
exist. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, even if the purpose of this invention does not 
perform dehydration actuation of use of a high-boiling point solvent, reduced pressure, etc., it is to offer 
the manufacturing method of the polyester which can obtain a high-polymer polymer simply with a 
small amount of catalyst. Other purposes of this invention are to offer the manufacturing method of the 
polyester which can separate a polymer and a catalyst easily. The purpose of further others of this 
invention is to offer the approach that aliphatic series polyester with high polymerization degree can be 
manufactured efficiently industrially. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, as a result of inquiring 
wholeheartedly, when the specific catalyst was used, this invention persons found out that high-polymer 
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polyester generated, even if they did not remove water, and completed this invention. 
[0007] That is, this invention is the following type (1). 
[Formula 2] 



R A R 3 
X-Sn-0-Sn-Y (1) 

R 2 R 4 



(-- the inside of a formula, and Rl, R2, R3 and R4 are the same or it differs, an alkyl group is shown 
and X and Y are the same -- or it differs and an isothiocyanate radical, a halogen atom, a hydroxy group, 
an alkoxy group, or an acyloxy radical is shown --) the manufacturing method of the polyester which ' 
obtains the polyester which is made to carry out the polycondensation of diol and the dicarboxylic acid, 
and corresponds is offered under existence of the distannoxane catalyst expressed. In addition, in this 
specification, aliphatic series polyester means the polyester obtained according to the polycondensation 
of non-aromatic series diol and non-aromatic series dicarboxylic acid. 
[0008] 

[Embodiment of the Invention] As an alkyl group in Rl, R2, R3, and R4, the with a carbon number of 
about one to ten shape of a straight chain and branched-chain alkyl groups, such as methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, s-butyl, t-butyl, pentyl, hexyl, heptyl, and an octyl radical, are 
mentioned among said formula (1), for example. Also in these, a with a carbon number of about one to 
six alkyl group is desirable, and C4 alkyl groups, such as butyl, are especially desirable. 
[0009] Chlorine, a bromine, an iodine atom, etc. are contained in the halogen atom in X and Y. Halogen 
atoms desirable especially are chlorine and a bromine atom, especially a chlorine atom. As an alkoxy 
group in X and Y, a with a carbon numbers [, such as methoxy and ethoxy ** propoxy, isopropoxy, 
butoxy one, isobutyloxy, s-butyloxy, t-butyloxy, pentyloxy one, hexyloxy one, and an octyloxy radical, ] 
of about (preferably about one to six carbon number) one to ten alkoxy group etc. is mentioned, for 
example. These alkoxy groups may have hydroxyl. For example, a 2-hydroxy ethoxy radical, a 2- 
hydroxy propoxy group, a 3 -hydroxy propoxy group, a 4-hydroxy butoxy radical, etc. are contained in 
the alkoxy group which has such a hydroxy group. 

[0010] As an acyloxy radical in X and Y, a with a carbon numbers [, such as acetoxy, propionyloxy, 
butyryloxy, valeryloxy and a hexanoyloxy radical, ] of about (preferably about two to five carbon 
number) two to ten aliphatic series acyloxy radical etc. is mentioned, for example. These acyloxy 
radicals may have the carboxyl group. For example, carboxy acetyloxy, 2-carboxy propionyloxy, 3- 
carboxy propionyloxy, 4-carboxy butyryloxy radical, etc. are contained in the acyloxy radical which has 
such a carboxyl group. 

[001 1] The compound Rl, R2, R3, and whose R4 are butyls, whose X is an isothiocyanate radical and 
whose Y is a hydroxy group, alkoxy groups (for example, alkoxy group of carbon numbers 1-6 which 
may have the hydroxy group), or acyloxy radicals (for example, with a carbon number of about two to 
five which may have the carboxyl group acyloxy radical etc.) also in the distannoxane expressed with a 
formula (1) is desirable. As a typical example of such a compound, it is l-hydroxy-3-isothiocyanate. - 1, 
1, 3, and 3-tetrabuthyl distannoxane is mentioned. 

[0012] It has an advantage of the ability to make polyesterification perform also in a nonpolar solvent 
while it shows fusibility to almost all organic solvents, although the above-mentioned distannoxane is 
cheap, is easy to compound and has an inorganic system frame. Furthermore, with a distannoxane 
catalyst, reverse reaction, i.e., hydrolysis, is not produced by existence of the water of the system of 
reaction to generally not affecting an equilibrium constant only by reducing the activation energy of a 
forward reaction and reverse reaction in the synthetic reaction of the polyester by the polycondensation 
of diol and dicarboxylic acid with other metal catalysts. It is guessed that this is a thing resulting from 
the two-layer structure of distannoxane. That is, distannoxane is for example, the following type. 
[Formula 3] 
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X R R 
I V 

Sn-O-Sn-Y 

till,, 

| ^R 1 

X 



R 3 



As shown by (the inside of a formula, and Rl, R2, R3, R4, X and Y are the same as the above), it is 
clear by the interaction similar to the ionic bond between functional groups (X, Y) and tin atoms with an 
insufficient electron with superfluous electrons, such as an oxygen atom, to take ladder-like dimer 
structure. This dimer structure is formed also in a solution and it is thought that re-approach at the 
reacting point of the generated water is barred by hydrophobic operation of the alkyl group (R1-R4) 
surrounding the perimeter of this distannoxane frame. Therefore, if distannoxane is used as a catalyst of 
the polyester composition by the polycondensation of diol and dicarboxylic acid, even if it does not 
perform dehydration actuation of elevated-temperature-izing, reduced pressure, azeotropy dehydration, 
etc. , high-polymer polyester can be obtained simple on the mild conditions of low temperature and 
ordinary pressure. Therefore, distannoxane is useful to composition of the aliphatic series polyester with 
which hydrolysis tends [ especially ] to take place. 

[0013] The diol used as a raw material of common polyester as said diol, For example, ethylene glycol, 
propylene glycol, a trimethyl RENGU recall, 1,4-butanediol, 1,5-pentanediol, 1,6-hexanediol, Aliphatic 
series diols, such as neopentyl glycol; 1, 4-cyclohexane dimethanol, 1, 3-cyclohexane dimethanol, 1, 2- 
cyclohexane dimethanol, 1 and 1-cyclohexane diol, the 2-methyl -1, 1-cyclohexane diol, Hydrogenation 
bisphenol A, tricyclodecane dimethanol, 1, 3-adamantane diol, 2 and 2-norbornane dimethanol, the 3- 
methyl -2, 2-norbornane dimethanol, 2, 3-norbornane dimethanol, 2, 5-norbornane dimethanol, Alicyclic 
diols, such as 2, 6-norbornane dimethanol, par hydronalium -1, 4:5, 8-dimethano naphthalene -2, and 3- 
dimethanol; A diethylene glycol, Ether glycols, such as triethylene glycol, a polyethylene glycol, and 
dipropylene glycol; A hydroquinone, Aromatic series diols, such as an ethylene oxide addition product 
of the ethylene oxide addition product of a catechol, resorcinol, naphthalene diol, xylylene diol, 
bisphenol A, and bisphenol A, Bisphenol S, and Bisphenol S, etc. are mentioned, such diols - one sort - 
- or two or more sorts can use it, mixing. Aliphatic series G oar, alicyclic diol, an ether glycol, etc. are 
contained in desirable diol. 

[0014] The dicarboxylic acid generally used as a raw material of polyester as said dicarboxylic acid, For 
example, oxalic acid, a succinic acid, a glutaric acid, an adipic acid, an azelaic acid, Aliphatic series 
dicarboxylic acid, such as a sebacic acid; 1, 4-cyclohexane dicarboxylic acid, 1, 3-cyclohexane 
dicarboxylic acid, 1, 2-cyclohexane dicarboxylic acid, Hexahydrophthalic acid, a tetrahydrophtal acid, 2, 
3-norbornane dicarboxylic acid, 2, 5-norbornane dicarboxylic acid, 2, 6-norbornane dicarboxylic acid, 
Par hydronalium -1, 4:5, 8-dimethano naphthalene -2, 3 -dicarboxylic acid, Tricyclodecane dicarboxylic 
acid, 1, 3-adamantane dicarboxylic acid, Alicyclic dicarboxylic acid, such as 1, the 3-dimethyl -5, and 7- 
adamantane dicarboxylic acid; A terephthalic acid, Isophthalic acid, phthalic-acid, 2, 6-naphthalene 
dicarboxylic acid, 4, and 4'-biphenyl dicarboxylic acid, 4 and 4'-diphenyl ether dicarboxylic acid, 4, and 
4'-diphenylmethane dicarboxylic acid, 4 and 4'-diphenylsulfone dicarboxylic acid, 4, and 4'-diphenyl 
isopropylidene dicarboxylic acid, 1, 2-JIFENOKISHI ethane - Aromatic series dicarboxylic acid, such 
as 4' and 4"-dicarboxylic acid, anthracene dicarboxylic acid, 2, 5-pyridine dicarboxylic acid, and 
diphenyl ketone dicarboxylic acid, etc. is mentioned, these dicarboxylic acid - one sort - or two or 
more sorts can be used, combining. Aliphatic series dicarboxylic acid and alicyclic dicarboxylic acid are 
contained in desirable dicarboxylic acid. 

[0015] By the approach of this invention, the polycondensation of diol and the dicarboxylic acid is 
carried out under existence of the distannoxane catalyst expressed with said formula (1). the amount of 
the distannoxane catalyst used - economical efficiency, side reaction, etc. ~ taking into consideration - 
suitably - it can choose - for example, dicarboxylic acid - receiving - about 0.001-10 mol % ~ 
desirable - 0.005-5-mol % - it is about 0.05-2 mol % still more preferably. If there is too much amount 
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of the distannoxane catalyst used, side reaction, such as a dehydration ring closure reaction of diol, tends 
to occur, and it is economically disadvantageous. If there is too little amount of the distannoxane 
catalyst used, the molecular weight and yield of a polymer to generate will tend to fall. 
[0016] the ratio (mole ratio) of diol and dicarboxylic acid for example, diol / dicarboxylic acid = it 
is 1.02 to about 1.10 still more preferably 1.00 to about 1.20 preferably 0.95 to about 1.50. It becomes 
the inclination for the molecular weight of the polymer obtained whether said mole ratio is too large or 
too small to fall. In addition, finally a distannoxane catalyst serves as the form where raw material diol 
reacted with the catalyst and Y (or X) in said formula (1) was changed into the ARUKOSHIKI radical 
corresponding to this diol from the ability of re-approach of the water to a labile point not to be 
performed as mentioned above. Therefore, as for diol, it is desirable to teach superfluously to 
dicarboxylic acid according to the amount of catalysts. 

[0017] Polymerization temperature can be suitably chosen in consideration of a rate of reaction, side 
reaction (ring closure reaction of diol etc.), etc. Moreover, when performing a melting polymerization, it 
is desirable to carry out a polymerization at the temperature more than the melting point of the polymer 
to generate. Therefore, although desirable polymerization temperature changes with classes of the diol 
and dicarboxylic acid to be used, generally it is the range of about 80-200 degrees C, for example, about 
1 15-155 degrees C is desirable at especially the reaction of 1,4-butanediol and a succinic acid. In 
addition, if polymerization temperature is too low, a reaction rate will fall, if too conversely high, side 
reaction will tend to occur, and it becomes the inclination for the molecular weight of a generation 
polymer to also fall. 

[0018] Although polymerization time amount changes with the class of raw material monomer, 
polymerization temperature, amounts of catalysts, etc., it can usually be suitably chosen from the range 
of about 2 - 200 hours. In addition, although molecular weight increases with the increment in 
polymerization time amount, a molecular weight distribution is not based on polymerization time 
amount, but is regularity (when the polycondensation of 1,4-butanediol and the succinic acid is carried 
out, it is about Mw/Mn= 1.6-2.0) mostly. 

[0019] Especially the method of a polymerization is not limited but well-known approaches, such as 
solution polymerization and a melting polymerization, can be used for it. Especially by the approach of 
this invention, since removal of water is not needed, while being able to use a low-boiling point solvent 
in the case of solution polymerization, in a melting polymerization, it is not necessary to operate 
elevated-temperature-izing, reduced pressure, etc. Therefore, it is very advantageous in energy and a 
facility can also be simplified sharply. 

[0020] In addition, as mentioned above, although dehydration actuation is not needed especially in this 
invention, dehydration actuation of azeotropy dehydration etc. may be performed. For example, if the 
azeotropy solvents (for example, toluene etc.) to water are added in a phase in the middle of a reaction 
and azeotropy removes water when manufacturing a polymer by the melting polymerization, the 
polymerization degree of polyester will improve still more sharply. 

[0021] If the case where hydroxy distannoxane is used as a catalyst, for example is taken for an example 
as a reaction mechanism of the polymerization reaction in this invention, a distannoxane catalyst and 
dicarboxylic acid will react first, distannoxane carboxylate will generate, and it is thought that 
polyesterification advances, while the alkoxy distannoxane obtained when this distannoxane carboxylate 
and diol react takes the lead which is a catalyst cycle, reacts with a monomer or a polymer and is 
accompanied by emission of water. The polyester generated by the polymerization can be isolated by the 
approaches of common use, such as filtration, concentration, precipitate, crystallization, and cooling 
solidification. Polyester is more specifically acquirable as a solid-state after reaction termination by 
making it precipitate by supplying reaction mixture to the poor solvent of a polymer (or crystallization), 
or making it reprecipitate further if needed (or recrystallization). Since a distannoxane catalyst shows 
fusibility to almost all organic solvents, it can separate a catalyst and a polymer easily by simple 
actuation of said precipitate, reprecipitation, etc. 

[0022] As a solvent used for said precipitate and reprecipitation, although it can choose suitably 
according to the class (namely, diol and the class of dicarboxylic acid) of generation polymer Generally 
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A methanol, ethanol, propanol, 2-propanol, Alcohol, such as a butanol; A heptane, a hexane, a heptane, 
an octane, aliphatic hydrocarbon [, such as Deccan, ]; -- alicyclic hydrocarbon [, such as a 
cyclohexane, ]; benzene Aromatic hydrocarbon, such as toluene and a xylene; An acetone, a methyl 
ethyl ketone, Ketones, such as a cyclohexanone; Ester; ethyl ether, such as methyl acetate, ethyl acetate, 
and butyl acetate, Carboxylic acids [, such as an ether; acetonitrile /, such as nitril; N.N- 
dimethylformamide /, such as an amide; acetic acid ], such as butyl ether, ethylene glycol wood ether, 
and a tetrahydrofuran; A methylene chloride, Halogenated hydrocarbon, such as chloroform, these 
mixed solvents, etc. are used. 

[0023] Also in these, aliphatic hydrocarbon, such as alcohol, such as a methanol, and a hexane, etc. is 
desirable. If alcohol, such as a methanol, is especially used as precipitate or a reprecipitation solvent, the 
low-molecular- weight object of a polymer can be removed and, moreover, the narrow polymer of 
molecular weight distribution can be obtained in the amount of macromolecules. 
[0024] 

[Effect of the Invention] According to the approach of this invention, in order to use a specific 
polymerization catalyst, even if it does not use a high-boiling point solvent or does not perform 
especially dehydration actuation of reduced pressure etc., a high-polymer polymer can be simply 
obtained on mild conditions. Moreover, the polyester and the catalyst which were generated are 
separable by easy actuation of precipitate etc. Furthermore, aliphatic series polyester with high 
polymerization degree can be manufactured efficiently industrially. 
[0025] 

[Example] This invention is not limited by these examples although this invention is explained more 
below at a detail based on an example. 

[0026] The example 1 (preparation of a catalyst) of preparation 

From the ethanol solution (6.6ml) of dichloro dibutyltin (IV), and (3.34g and 1 1 millimol), 6ml was 
measured in the ethanol solution (13ml) of a potassium thiocyanate (1.94g, 20 millimol), and was added 
to it. This solution was returned to the room temperature after 20-hour stirring at 100 degrees C, and the 
generated potassium chloride was carried out the ** exception. Dibutyltin (IV) JIISO thiocyanate was 
obtained as white needle crystal by performing recrystallization from toluene after removing the solvent 
of filtrate (57% of yield). 

Melting point: 125-137 degree-CIR:1970, 2075cm-l (NCS;NC stretching vibration) 

The ethanol solution (100ml) of oxidization dibutyltin (IV), (7.47g and 30 millimol), and the dibutyltin 

(IV) JIISO thiocyanate (3.5g, 10 millimol) obtained by the above-mentioned approach was stirred at 100 

degrees C for 6 hours. Subsequently, it exposes to the day open air after removing ethanol, 

recrystallization is performed from n-hexane after that, and it is l-hydroxy-3-isothiocyanate. -1,1,3, 

and 3-tetrabuthyl distannoxane was obtained as white powder (85% of yield). 

Melting point: 105-120 degrees C IR:625,565cm-l (Sn-O-Sn) 

2070cm- 1(NCS;NC stretching vibration) 

3425cm-l(OH) 

[0027] They are a succinic acid (0.295g, 2.5 millimol), 1,4-butanediol (0.225g, 2.5 millimol), and 1- 
hydroxy-3-isothiocyanate to the round bottom flask ftirnished with example 1 cooling pipe. - 1, 1, 3, and 
3-tetrabuthyl distannoxane (0.014g, 0.025 millimol) was put in, and it stirred at 120 degrees C for 72 
hours. After reaction termination, the methanol was added and it stirred for 12 hours. Polyester was 
obtained by carrying out reduced pressure drying of the obtained white powdered polymer at 60 degrees 
C the back according to **. It was 4800 when the number average molecular weight Mn of the obtained 
polyester (polystyrene criteria) was measured by GPC. Moreover, molecular-weight-distribution 
Mw/Mn was 1.70. Furthermore, when the solubility over the organic solvent of the obtained polyester 
was investigated, soluble was shown in chloroform, m-cresol, and a sulfuric acid, and fusibility was 
shown in an acetone, ethyl acetate, toluene, 1,4-dioxane, an acetic acid, N-methyl pyrrolidone, N.N- 
dimethylformamide, N,N-dimethylacetamide, and dimethyl sulfoxide. Moreover, to the methanol and 
the hexane, it was insoluble. 

Melting-point (Tm): 112 degree C IR(KBr):2945, 1335cm-l (-CH2-) 
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1720cm-l(C=O) 
1165cm-l(-0-) 

1 H-NMR (CDC13) delta: 1.71 and 2. - 63 and 4.12 (4H, m, CH2) 
13 C-NMR (CDC13) delta:25.2 and 29. 1 and 64.3 (CH2) 
172.6(C=0) 

[0028] Except having made the amount of an example 21 and 4-butanediol used into 2.525 millimols (it 
being a 1.01 time mol to a succinic acid), the same actuation as an example 1 was performed, and 
polyester was obtained (83% of yield). The number average molecular weight Mn of the obtained 
polyester was 7800, and molecular-weight-distribution Mw/Mn was 1.98. 

[0029] Except having made the amount of an example 3 1 and 4-butanediol used into 2.575 millimols (it 
being a 1.03 time mol to a succinic acid), the same actuation as an example 1 was performed, and 
polyester was obtained (80% of yield). The number average molecular weight Mn of the obtained 
polyester was 10000, and molecular-weight-distribution Mw/Mn was 2.41. 

[0030] Except having made the amount of an example 41 and 4-butanediol used into 2.625 millimols (it 
being a 1.05 time mol to a succinic acid), the same actuation as an example 1 was performed, and 
polyester was obtained (90% of yield). The number average molecular weight Mn of the obtained 
polyester was 12100, and molecular-weight-distribution Mw/Mn was 2.63. In addition, it is equal to 
99.8% of the water generated when this polymer was equivalent to 70 **** and an equilibrium constant 
set 4700 or an equilibrium constant to 10 having been removed. 

[0031] Except having made the amount of an example 51 and 4-butanediol used into 2.75 millimols (it 
being a 1.10 time mol to a succinic acid), the same actuation as an example 1 was performed, and 
polyester was obtained (92% of yield). The number average molecular weight Mn of the obtained 
polyester was 9900, and molecular-weight-distribution Mw/Mn was 2.35. 
[0032] Except having made example 6 polymerization temperature into 130 degrees C, the same 
actuation as an example 4 was performed, and polyester was obtained (93% of yield). The number 
average molecular weight Mn of the obtained polyester was 5000, and molecular-weight-distribution 
Mw/Mn was 2.16. 

[0033] Except having made example 7 polymerization temperature into 150 degrees C, the same 
actuation as an example 4 was performed, and polyester was obtained (90% of yield). The number 
average molecular weight Mn of the obtained polyester was 4700, and molecular-weight-distribution 
Mw/Mn was 2.18. 

[0034] l-hydroxy-3-isothiocyanate which is example 8 catalyst - Except having set the amount of 1, 1, 
3, and 3-tetrabuthyl distannoxane used to 0.0014g (0.0025 millimol), the same actuation as an example 4 
was performed, and polyester was obtained (86% of yield). The number average molecular weight Mn 
of the obtained polyester was 3500, and molecular-weight-distribution Mw/Mn was 2.16. 
[0035] Except having made example 9 polymerization time amount into 168 hours, the same actuation 
as an example 1 was performed, and polyester was obtained. The number average molecular weight Mn 
of the obtained polyester was 7400, and molecular-weight-distribution Mw/Mn was 1.91. 
[0036] After performing the same actuation as example 10 example 4, when actuation in which 
azeotropic distillation removed the water which adds 40ml of toluene in a system further, and exists in a 
system with Dean Stark equipment was performed, the number average molecular weight Mn of the 
obtained polyester was 30000, and molecular-weight-distribution Mw/Mn was 2.1. 

[Translation done.] 
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